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Abstract
Precancerous lesions and skin cancer are infre-
quent in Asians, and have received little docu-
mentation in the literature. Brazil has the world’s 
largest contingent of Japanese immigrants and 
their descendants, and 70% live in the State of 
São Paulo. The prevalence of such skin lesions 
in Japanese-Brazilians is unknown. This study 
aimed to assess the prevalence of actinic kerato-
ses and non-melanoma skin cancer in first and 
second-generation Japanese-Brazilians over 30 
years of age, without miscegenation, living in the 
city of Bauru, São Paulo State, in 2006. Of the 567 
Japanese-Brazilians that underwent dermato-
logical examination, actinic keratosis was diag-
nosed in 76, with a mean age of 68.9 years, and a 
single case of basal cell carcinoma was detected 
in a 39-year-old female patient. In Japan, preva-
lence of actinic keratosis varies from 0.76% to 5%, 
and the incidence of non-melanoma skin cancer 
is 1.2 to 5.4/100 thousand. Japanese-Brazilians 
from Bauru showed a 13.4% prevalence of actinic 
keratoses and earlier age at onset. Proximity to 
the Equator and a history of farming contribute 
to these higher rates. Presence of solar melanosis 
was associated with a 1.9-fold risk of developing 
actinic keratosis.
Skin Neoplasms; Skin Manifestations; Solar 
Radiation 
Introduction
Skin cancers are the most common malignant 
tumors in Brazil and the United States, where 
they account for 20%-30% of neoplasms in 
Caucasians, 2%-4% in Asians, and 1%-2% in 
Blacks 1. The worldwide incidence of non-mela-
noma skin cancer (basal cell carcinoma, squa-
mous cell carcinoma, and Bowen’s disease) has 
increased by 4%-8% per year since 1960 2. Three 
million cases of non-melanoma skin cancer and 
132 thousand melanomas are diagnosed world-
wide each year 3. In Brazil, the number of new 
cases of non-melanoma skin cancer in 2006 was 
estimated at 55,480 in men and 61,160 in wom-
en. These figures correspond to an estimated 
risk of 61 new cases per 100 thousand men and 
65 per 100 thousand women 4.
In Japan, since 1987, the Japanese Skin Can-
cer Society has studied the epidemiology of ma-
lignant skin tumors. A recent national survey by 
this society showed a higher prevalence of basal 
cell carcinoma in the Japanese population and a 
non-melanoma skin cancer incidence of 1.2 to 
5.4 per 100 thousand inhabitants 5,6,7.
Since Caucasians have a lower concentration 
of melanin in the skin, they are more suscepti-
ble to skin damage from sun exposure. Melanin 
promotes the absorption of UVA and UVB rays, 
reducing the unwanted effects of solar radiation 
in this spectrum of the wavelength, responsible 
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for the genesis of precancerous and malignant 
skin lesions.
Actinic keratosis is a precancerous lesion with 
a 0.1%-20% conversion rate to squamous cell 
carcinoma 8,9,10. It occurs mainly in Caucasians 
that are chronically exposed to solar radiation 
and identifies groups at risk of developing skin 
cancer. Non-melanoma skin cancer is 70 times 
more frequent in individuals with light skin 1. Fa-
cilitating factors in the development of actinic 
keratoses and non-melanoma skin cancer are ge-
netically determined. Other risk factors are im-
munosuppression and certain genetic disorders 
like xeroderma pigmentosum.
Highly prevalent benign skin lesions such as 
solar melanosis, leukoderma punctatum, and 
solar elastosis also express actinic damage, and 
just as malignant skin lesions, they are more fre-
quent in Caucasians. Chronic sun exposure in 
individuals with more skin pigment, as in Blacks 
and Asians, can also cause solar melanosis, leu-
koderma punctatum, actinic keratosis, and oc-
casionally skin cancer.
Epidemiological studies of actinic skin altera-
tions in Asian and African descendants are poorly 
documented. Inconsistent recording of positive 
cases, together with low prevalence, hinder real 
estimates of their incidence.
Non-Caucasians represent 30% of the United 
States population, and the Asian-descendant 
population in the Americas is estimated to in-
crease by 36% in the coming years 11. In Brazil, of 
the total population of 169 million, 762 thousand 
are Asian-descendant and another 735 thousand 
are indigenous (Instituto Brasileiro de Geografia 
e Estatística. Censo Demográfico de 2000. http://
www.ibge.gov.br). Brazil has the world’s largest 
contingent of Japanese immigrants (and their de-
scendants), and 70% of them live in the State of 
São Paulo 12. The prevalence of actinic keratosis 
and non-melanoma skin cancer in Japanese-Bra-
zilians is unknown.
The Japanese migratory movement to Brazil 
lasted from 1908 to the early 1960s, and the city 
of Bauru, São Paulo State, is home to an impor-
tant part of this community. Bauru is located at 
latitude 22° South, with an average temperature 
of 26.3°C in January and 19°C in July. The urban 
population totals 310,442, with another 5,622 
living in the countryside (Instituto Brasileiro de 
Geografia e Estatística. Censo Demográfico de 
2000. http://www.ibge.gov.br). The city has 3 
thousand Japanese-Brazilians; the majority live 
inside the city limits, but many have farmed in 
the past for varying periods of time 12.
The aim of this study was to assess the preva-
lence of actinic keratoses and non-melanoma 
skin cancer in Japanese-Brazilians over 30 years 
of age, including first-generation (born in Japan) 
and second-generation (children of the former), 
without miscegenation, living in the city of Bauru 
in the year 2006.
Method
This cross-sectional epidemiological study used 
data from the third phase of the study conducted 
by the Japanese-Brazilian Diabetes Study Group 
in the same community.
The population was identified through a 
1997 demographic survey of the Japanese-Brazil-
ian community in the city of Bauru. At the time, 
1,751 first and second-generation individuals 
older than 30 years were located. Of these, 1,330 
participated in the second phase of the study 
conducted by the Japanese-Brazilian Diabetes 
Study Group in the year 2000. In 2006, the 1,751 
individuals were invited again through telephone 
calls, posters, and TV and radio ads, and 567 par-
ticipants responded affirmatively to the invita-
tion. In the third phase, in addition to the clinical 
examination, lab tests, nutritional assessment, 
and session with a physical therapist, a dermato-
logical examination was included, which was an-
nounced to participants in advance, along with 
the invitation.
In the year 2006, these Japanese-Brazilians 
underwent a dermatological examination by two 
specialists, and suspicious lesions were submit-
ted to biopsy and anatomopathological exami-
nation. Patients were examined in the outpatient 
clinic of the Sacred Heart University in Bauru. All 
the individuals voluntarily answered the ques-
tionnaire prepared by the examiners, which in-
cluded the following information: identification, 
age, gender, generation, time living in Brazil, 
schooling, residential area (urban versus rural), 
time living in the rural area, occupation, leisure 
time activities, and personal or family history of 
skin cancer. The workup consisted of a thorough 
dermatological clinical examination, dermato-
scopic examination of any suspicious pigmented 
lesions, photographic recording of skin altera-
tions, and biopsy of premalignant and malignant 
lesions by the examiners themselves and anato-
mopathological analysis of the excised material 
at the Pathology Department, Botucatu School of 
Medicine, Universidade Estadual Paulista.
Statistical analysis
The data were expressed as the mean ± standard 
deviation for the quantitative variables and as 
number and percentage for the qualitative vari-
ables. Point prevalence of actinic keratosis was 
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calculated using as the denominator the total 
number of individuals in the sample; the respec-
tive 95% confidence intervals (95%CI) were also 
calculated.
In the univariate analysis, the existence of as-
sociations with actinic keratosis was verified us-
ing the Student’s t test for independent samples, 
chi-square, and odds ratio (OR). Multivariate 
analysis used an unconditional logistic regres-
sion model. The variables comprising the logistic 
model were those showing p < 0.20 in the univari-
ate analysis; those that failed to present statistical 
significance (p < 0.05) were eliminated in step-
wise fashion.
Data analysis used SPSS 12.0 for Windows 
(SPSS Inc., Chicago, USA).
Ethical aspects
The study was approved by the Institutional Re-
view Board of the Federal University in São Paulo 
(CEP0862/05), with free informed consent ob-
tained in writing from all the participants. The 
examiners were responsible for the clinical diag-
nosis of the various skin diseases, medical orien-
tation, and adequate referral with an appropriate 
letter addressed to the health plan physicians or 
primary care clinic in the city of Bauru for those 
whose required dermatological follow-up.
Findings
The study sample included 567 first or second-
generation Japanese-Brazilians over 30 years of 
age, without miscegenation, living in Bauru in 
the year 2006. Females comprised the majority 
(56.8%), and participants’ mean age was 61.2 ± 
11.4 years. Approximately 16% of these Japanese-
Brazilians were first-generation, having lived in 
Brazil for more than 50 years. The vast majority 
lived inside the city limits (92.8%), but 56.4% had 
farmed or lived in the countryside for more than 
10 years. Only 11.6% had less than a complete 
primary education, and 27.7% had university de-
grees.
Actinic keratosis was diagnosed in 76 patients 
[prevalence rate of 13.4% (95%CI: 10.7-16.5)], with 
mean age at onset of 68.9 ± 9.9 years. As shown in 
Table 1, there was a higher prevalence of actinic 
keratosis among males, first-generation, those 
who had lived in the countryside for more than 
20 years, and those with less schooling.
Table 2 shows the final model obtained from 
the multivariate analysis for the presence of ac-
tinic keratosis, showing that age, gender, and 
time in the rural area were independently associ-
ated with actinic keratosis.
Prevalence of solar melanosis in Japanese-
Brazilians living in Bauru was 73% (95%CI: 
Table 1  
Distribution of demographic data, odds ratios (OR), and 95% confi dence intervals (95%CI), according to presence or absence 
of actinic keratosis in Japanese-Brazilians in Bauru, São Paulo State, Brazil, 2006.
   Actinic keratosis OR 95%CI p value
   Present Absent
   (n = 76) (n = 491)   
 Age (years) 68.9 ± 9.9 60.0 ± 11.1 1.084 1.056-1.113 < 0.001
 Gender     0.011
  Male 43 (56.6%) 202 (41.1%) 1.866 1.144-3.040 
  Female 33 (43.4%) 289 (58.9%) 1.000 - 
 Generation     < 0.001
  1st-generation 24 (31.6%) 64 (13.0%) 3.079 1.776-5.339 
  2nd-generation 52 (68.4%) 427 (87.0%) 1.000 - 
 Time living in rural area (years)     < 0.001
  < 5 14 (18.4%) 193 (39.3%) 1.000 - 
  5-10 2 (2.6%) 38 (7.7%) 0.726 0.158-3.324 
  11-20 11 (14.5%) 107 (21.8%) 1.417 0.622-3.232 
  > 20 49 (64.5%) 153 (31.2%) 4.415 2.350-8.296 
 Schooling     0.005
  < Complete primary 12 (15.8%) 54 (11.0%) 2.685 1.137-6.339 
  Complete primary 39 (51.3%) 168 (34.2%) 2.805 1.415-5.560 
  Complete secondary 13 (17.1%) 124 (25.3%) 1.267 0.558-2.877 
  University 12 (15.8%) 145 (29.5%) 1.000 - 
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69.2-76.3) and leukoderma punctatum was 24% 
(95%CI: 20.2-27.4). Mean age at onset was 63.2 ± 
10.7 and 64.3 ± 9.9 years, respectively.
In 82.9% of the Japanese-Brazilians that pre-
sented actinic keratosis, solar melanosis was also 
diagnosed in sun-exposed areas. Individuals with 
solar melanosis had a 1.9-fold risk of developing 
actinic keratosis. The association between actinic 
keratosis and leukoderma punctatum was not 
statistically significant (Table 3).
No cases of squamous cell carcinoma or Bow-
en’s disease were diagnosed in this study. A single 
case of solid basal cell carcinoma was detected, 
with pigmented scleroderma-like areas on the 
face. The patient was a 39-year-old second-gen-
eration female living in the urban area of Bauru, 
with no personal or family history of skin cancer 
and no history of extensive sun exposure.
Discussion
Racial differences in pigmentation do not de-
pend on the number of melanocytes in the skin, 
but on their functional capacity. The cytoplasm 
of the melanocytes contains specialized organ-
elles called melanosomes, the site for synthesis 
and deposition of melanin, a brown pigment that 
gives the skin its color 13. Dark-skinned individu-
als show greater activity in the melanocytes, with 
more production and dispersion of melanin in 
the melanosomes. Meanwhile, Caucasians show 
reduced production of this pigment, and the me-
lanosomes are smaller and are found grouped 
in the melanocytes 14. This cell structure confor-
mation provides high protection against ultra-
violet rays in ethnic groups with darker skin. The 
epidermis of Black individuals shows 7.4% UVB 
and 17.5% UVA ray transmission, as compared 
to 24% and 55% in Caucasians, respectively. The 
minimum dose of solar radiation that produces 
skin erythema in Blacks is 6-33 higher than that 
needed to produce the same effect in Whites 1.
Solar radiation causes an increase in the size 
of the melanocytes and melanosomes, stimu-
lates tyrosinase activity (with increased melanin 
production), and acts as the principal risk factor 
for the development of precancerous and malig-
nant skin lesions. UVA (wavelength 320-400nm) 
and UVB rays (280-320nm) are initiators and pro-
moters of carcinogenesis, promote mutation of 
the p53 tumor suppressor gene, and also exert 
immunosuppressive action 9,15.
Proximity to the Equator, greater sun expo-
sure, and farming are important factors in the 
genesis of precancerous and malignant lesions, 
which are more frequent in Caucasians since 
they have less skin pigment. Individual and ge-
netic factors such as p53 mutation also act in 
Table 2  
Odds ratios (OR) and 95% confi dence intervals (95%CI) for presence of actinic keratosis in 
Japanese-Brazilians in Bauru, São Paulo State, Brazil, adjusted for other variables.
   OR 95%CI p value
 Age (years) 1.068 1.039-1.098 < 0.001
 Gender   0.013
  Male vs. female 1.932 1.152-3.244 
 Time living in rural area (years)   0.008
  5-10 vs. < 5 0.654 0.137-3.114 
  11-20 vs. < 5 1.136 0487-2.647 
  > 20 vs. < 5 2.618 1.333-5.141 
 
Table 3  
Distribution of solar melanosis and leukoderma punctatum according to presence or absence of actinic keratosis in Japanese-
Brazilians in Bauru, São Paulo State, Brazil, 2006.
   Actinic keratosis OR 95%CI p value
   Present Absent
   (n = 76) (n = 491)  
 Solar melanosis     0.037
  Yes 63 (82.9%) 351 (71.5%) 1.933 1.031-3.623 
  No 13 (17.1%) 140 (28.5%) 1.000 - 
 Leukoderma     0.241
  Yes 22 (28.9%) 112 (22.8%) 1.379 0.804-2.263 
  No 54 (71.1%) 379 (77.2%) 1.000 - 
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the etiopathogenesis. As identified in patients 
with xeroderma pigmentosum, a mutation was 
observed in codons 247-248 of the p53 gene in 
sun-exposed skin in 12% of Japanese that pre-
sented benign or malignant skin tumors and in 
63.6% of Caucasian Australians 16. This muta-
tion was more frequent in individuals over 70 
years of age with a positive personal history of 
premalignant or malignant skin lesions, and did 
not occur in unexposed areas. The p53 mutation 
can be considered a molecular marker of UV ra-
diation and is genetically influenced, and there 
is speculation on its use as a predictive factor for 
skin cancer.
As in Caucasians, an increase was observed 
in the incidence of premalignant and malignant 
skin lesions in Asians and Blacks. Destruction of 
the ozone layer, which absorbs part of the sun-
rays, is a contributing factor: a decrease of only 
10% in the ozone layer results in an increase 
of 300 thousand cases of non-melanoma skin 
cancer 3.
In Southeast Japan, where the intensity of UV 
rays is twice that of the Northeast region of the 
country, incidence of basal cell carcinoma and 
squamous cell carcinoma is six times higher 17,18. 
On the island of Kauai, in Hawaii, the incidence 
of non-melanoma skin cancer is 45 times higher 
in Japanese immigrants as compared to Japanese 
(in Japan) 7. The predominance of farming in this 
immigrant community in Hawaii and proximity 
to the Equator (latitude 22°N) contribute to this 
high incidence 19,20.
Our study showed a single case of pigment-
ed basal cell carcinoma located on a sun-ex-
posed area in a relatively young female patient. 
Pigmented histology is the most frequently di-
agnosed type in Asians and Blacks, and 75% of 
cases are located on the head and neck 21,22. The 
present study did not find any cases of other non-
melanoma skin cancer like squamous cell carci-
noma or Bowen’s disease. The small case sample 
may explain this finding.
In Japan, prevalence of actinic keratosis is 
0.76%-5% 19,23,24. Actinic keratosis is 3.5 times 
more frequent in the Southeast of the country, 
which receives a higher dose of UV rays, and five 
times more frequent in Japanese fishermen as 
compared to farmers 25. It occurs primarily in 
males and on sun-exposed areas. The Japanese-
Brazilians from Bauru showed a 13.4% prevalence 
of actinic keratoses and earlier age at onset. Time 
living in the countryside and the predominance 
of farming in this Japanese-Brazilian community 
contributed to this high prevalence.
Table 4 shows the prevalence of actinic kera-
tosis in different studies of Japanese living in Oki-
nawa (Ie Island) 19 and Kasai (central Japan) 24 
and in Japanese-Brazilians in Bauru. The data 
cannot be compared, since the population sam-
ples are different, with distinct inclusion cri-
teria. However, the table highlights the greater 
frequency of actinic keratoses in regions closer 
to the Equator.
In our study, Japanese-Brazilians with solar 
melanosis showed a 1.9-fold risk of developing 
actinic keratosis. History of sunburn with blister-
ing in childhood and presence of more than six 
seborrheic keratoses in exposed areas were also 
associated with greater risk of developing actinic 
keratosis among Japanese in Kasai 24.
Precancerous and malignant skin alterations 
are infrequent in Asians. The mortality rate for 
non-melanoma skin cancer is low in the Japa-
nese population, but a 3.8% annual increase was 
observed in this population 26,27.
As compared to Japanese, Japanese-Brazil-
ians present a higher risk of developing these skin 
Table 4  
Prevalence of actinic keratoses in Japanese-Brazilians in Bauru, São Paulo, Brazil, and in Japanese in Kasai 19,24 and Ie Island, Japan 23,25.
 City/Country Latitude Inhabitants * Study year Age  Study N % ** Actinic  Mean age Basal cell 
     (years)   keratosis   carcinoma (n)
 Bauru/Brazil 22ºS 3,000 2006 > 30 567 (male: 43%; 
      female: 57%) 32 76 (13.40%) 69 1
 Ie Island/Japan  25°10’N 5,562 1993-1996 ≥ 40 1,690 (male: 42%, 
      female: 58%) 65 86 (5.00%) 71 9
 Kasai/Japan 34º56’N 52,837 1992 > 20 4,736 (male: 34%, 
      feminine: 66%) 12 36 (0.76%) 70 2
* Estimated number of Japanese-Brazilians and Japanese in the respective cities;
** Percentage of inhabitants evaluated according to age criterion.
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alterations because they live in a tropical coun-
try with intense exposure to ultraviolet rays, and 
with a predominantly agricultural economy in 
some regions 28. The Japanese-Brazilians of Bau-
ru live in a city in the interior of São Paulo State, 
located at latitude 22° South, with high tempera-
tures and farming as the predominant economic 
activity. These important risk factors help explain 
the high prevalence of actinic keratosis in this 
community.
Asians require prolonged exposure to sunrays 
and high doses of ultraviolet radiation to induce 
actinic damage. Rural activities with greater sun 
exposure, proximity to the Equator, and extended 
time of residence in tropical countries may con-
tribute to the increase in the incidence of these 
lesions in Japanese immigrants in Hawaii 7,20, 
and the same occurs with Japanese-Brazilians in 
Bauru.
This study’s goal was to alert health profes-
sionals to the high prevalence of actinic kerato-
sis in Japanese-Brazilians. The study is unique 
in Brazil and highlights the importance of early 
diagnosis of premalignant signs and non-mela-
noma skin cancer in the country’s Japanese com-
munity.
Resumo
Manifestações cutâneas pré-neoplásicas e neoplásicas 
em asiáticos são infreqüentes e pouco documentadas. 
O Brasil possui o maior contingente de imigrantes ja-
poneses e 70% deles residem no Estado de São Paulo. 
A prevalência dessas lesões em nipo-brasileiros é des-
conhecida. O presente estudo tem como objetivo ava-
liar a prevalência de queratoses actínicas e tumores 
cutâneos não melanomas em nipo-brasileiros acima 
de trinta anos de 1a geração ou 2a geração, sem mis-
cigenação, residentes na cidade de Bauru, no ano de 
2006. Dos 567 nipo-brasileiros submetidos a exame 
dermatológico, diagnosticou-se queratose actínica em 
76 pacientes, com média de idade de 68,9 anos, e único 
carcinoma basocelular em paciente do sexo feminino 
de 39 anos. No Japão, a prevalência de queratose ac-
tínica é de 0,76% a 5% e a incidência de tumores cu-
tâneos não melanomas é de 1,2 a 5,4/100 mil. Os ni-
po-brasileiros de Bauru apresentaram prevalência de 
13,4% de queratoses actínicas e idade mais precoce de 
aparecimento. Proximidade com o Equador e ativida-
des rurais contribuem para esses achados. A presença 
de melanose solar demonstrou risco 1,9 vez maior de 
desenvolver queratose actínica.
Neoplasias Cutâneas; Manifestações Cutâneas; Ra-
diação Solar 
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